A benzodiazepine receptor-mediated model of anxiety. Studies in nonhuman primates and clinical implications.
beta-Carboline-3-carboxylic acid ethyl ester (beta-CCE) binds with high affinity to brain benzodiazepine receptors and has potent behavioral and physiologic effects in primates. Dose-related increases in behavioral agitation, plasma cortisol level, BP, and heart rate were observed after administration of doses between 50 and 500 micrograms/kg of beta-CCE to rhesus monkeys. All of these effects were blocked by pretreatment with diazepam. Pretreatment with clonidine hydrochloride and propranolol hydrochloride, both of which have been reported to have anxiolytic actions in man, attenuated only selective aspects of the response to beta-CCE. The behavioral, endocrine, and physiologic effects of low doses of beta-CCE in monkeys are similar to those observed in anxious patients or normal subjects under anxiety-provoking or stressful situations. Administration of benzodiazepine receptor active antagonists such as beta-CCE to primates may, therefore, provide a valid and reproducible model of human anxiety that could be used to investigate specific biologic aspects of anxiety disorders.